The need to consider sustainability has substantially increased the complexity of implementing construction and infrastructure projects and new management practices have emerged during the past decade to tackle the global sustainability challenges, where the engagement and coordination of broader competences from stakeholders throughout the supply chain is required. This new project management paradigm has been accompanied by greater attention to the concept of collaborative business arrangements, often called partnering, that has emerged in construction and infrastructure projects to improve project deliveries. However, there are uncertainties about the optimal strategy to foster, integrate and maintain the required collaboration, particularly in sustainable management practices in infrastructure maintenance projects. This paper addresses these uncertainties, based on a single case study of an infrastructure maintenance contract involving an extensive collaborative business arrangement. The findings reveal that different collaborative practices affect diverse aspects of sustainable project management. Further, the extensive collaborative business arrangement has promoted sustainable deliveries based upon organizational learning and continuous improvements. Thus, this study offers an encouraging example of how extensive collaboration can be fostered and play a key role in sustainable project management practices.
Ultimately, projects play a significant role in the realization of more sustainable business practices [1] . However, sustainable development including environmental, economic and social aspects is rarely considered, or at least prioritized in temporary organizations such as those formed to implement projects [21] . Five dimensions of sustainable project management have been highlighted in a recent review of literature on the integration of sustainability into project management: corporate policies and practices, resource management, life cycle orientation, stakeholder engagement, and organizational learning [8] . To some extent these dimensions also cover dimensions mentioned in other publications on the topic, e.g. value, time, geographic, and performance dimensions [1] . The key practical challenge, addressed here, is to identify effective means to improve project management in terms of these dimensions, which are briefly described below.
Corporate policies and practices -The rules, processes and decisions used to translate strategy into projects define the context for management practices at individual project level 22] , and hence influence relevant practices of all the stakeholders involved in a project. Thus, to effectively incorporate sustainability principles into project management, organizations should first consider sustainability on a corporate level, outlining policies and project management practices that define how to do business [8] . Moreover, it has been argued that corporate sustainability and implementation of specific projects are strongly linked [8] , implying that the most relevant sustainability aspects of any project should be consistently and transparently assessed [23] .
Resource management -Most definitions of sustainability refer to the responsible use of resources [e.g. 1, 19] . Sustainable project management has even been regarded as minimization of the resources used in a project, from initiation to completion [24] . From a wider life cycle perspective, sustainability should embrace resource management in the decommissioning stage of the project's deliverable (in terms of durability, reusability and recyclability) [25] . This is especially relevant in construction projects, which generally consume substantial amounts of resources, and hence may potentially have substantial negative environmental effects [26] . Moreover, sustainable project management implies management of not only economic capital, but also social and environmental capital [1] . Thus, project managers should, inter alia, consider the social capital of the organization, permanent or temporary, and not compromise the employees' ability to produce [27] .
Life cycle orientation -Integrating the concept of sustainability into project management may stretch the 'system boundaries' of project management in a life cycle perspective [28] . Incorporating sustainability in the project requirements and assessment of project success and business cases implies consideration of economic, social and ecological aspects in both the short and long term. This, in turn, requires adoption of a life cycle perspective in the planning and implementation of the project and consideration of its outcomes [29, 30] , in terms of both quantitative and qualitative criteria [31] . The procurement and selection of suppliers also provide logical opportunities to consider sustainability [32] from the outset of a project.
Stakeholder engagement -In a sustainable project management process it is essential to consider and respect potential interests of stakeholders. Hence, there are needs for a joint, open, flexible, and detailed negotiation and shaping process involving multiple stakeholders [33] and a detailed communication plan to ensure that stakeholders are informed throughout the project [34] . Three main groups of stakeholders that should be considered in such a process have been identified: individual (the project manager and project team members), organizational (project sponsors and shareholders), and global society (local and global communities) [33] . It is important to recognize that needs of all stakeholders, not just shareholders or financiers should be considered [35] .
Organizational learning -The degree to which organizations involved in a project learn from it also influences sustainability. Projects provide good opportunities for continuous learning, due to the inclusion of specific knowledge management processes, which facilitate accumulation of knowledge generated by experience [36] . Since project team level-learning also occurs, organizations should provide teams with training about sustainability to incorporate its consideration during all project phases [Armenia et al. 2019 ]. Further, incorporating sustainability as an underlying objective in projects may enhance teams' commitment, engagement and performance [37] .
In conclusion, sustainable project management demands shifts in scope, paradigm and mindset [38] . The scope shift entails a transition from the traditional project management approach of managing time, cost and quality to managing social, environmental and economic impacts [38] . The paradigm shift involves transition from prioritization of controllability and predictability, which have little relevance in a long-term and global perspective, as relevant changes are difficult to foresee. The required shift in mindset includes recognition that project management must include not only management of stakeholders in the traditional sense, but also engagement with them in joint realization of the sustainable development of an organization or society. Adding new perspectives to project management also adds complexity [38] , so a more holistic and less mechanical approach is needed [21] .
Collaboration in construction projects
Organizations in the construction industry are structured to deliver unique and complex products and systems to clients in specific inter-organizational projects [39] , which are ordered by a specific external client (or group of clients) and involve extensive design and production of one-off solutions. A delivery usually consists of customized products or systems integrated in a business-tobusiness arrangement bounded by a contract between a client and a (main) supplier [40] . Due to the complexity of each delivery, the main supplier seldom has all the knowledge needed to deliver the solution, so a number of competences and stakeholders need to be coordinated throughout the supply-chain to enable efficient delivery and adequate outcome of the customized product or system [39] . However, previous studies have revealed that complex construction and infrastructure projects are often plagued by cost and time overruns [41, 42] . Hence, numerous studies have investigated causes of these overruns and found evidence that traditional project management approaches are inappropriate in these inter-organizational and complex endeavors [15] . The traditional approach involves control-focused practices based on competitive procurement procedures and extensive planning, with subsequent control and surveillance during implementation [5] .
In efforts to improve the industry, scholars and practitioners have recently turned their attention towards collaborative business arrangements [12, 13] , not least to facilitate realization of sustainable development [43] . Collaborative 'partnering' arrangements have shown potential to improve business in other contexts [18, 44] . There is no universal understanding of the concept [45] , but much of the relevant literature refers to definitions that incorporate long-term commitment from multiple stakeholders in efforts to achieve common business objectives. This requires effective coordination of multiple project resources and stakeholders in the supply chain. Further, relationships within the supply chain should be based on trust [46] , commitment to common goals, and mutual understanding of each actor´s expectations and values. Often mentioned benefits include increases in efficiency, cost-effectiveness, opportunities for innovation and improvements in project deliveries [12] . However, several scholars have stressed that collaboration per se does not guarantee project success [4, 12] . Suggested reasons for this include the complexity of establishing and maintaining trust and cooperative relationships during long-lasting inter-organizational projects [14] . There is also an ongoing debate on whether collaborative relationships can be "engineered" in single projects, or if success needs a change in culture that evolves over a longer period of time [47] . The engineered path focus on formal and systematic integrative tools and techniques, such as procurement procedures and teambuilding activities, whereas the evolutionary path instead focus on social and informal aspects of relationships. To further our understanding of collaboration in construction projects, a theoretical framework has been developed by Eriksson [14] based on general supply-chain integration literature [e.g. 48, 49] . The proposed framework includes four dimensions of collaboration-duration, intensity, depth and width [14] -which are interrelated and affected by both early procurement procedures and management practices during project implementation.
Duration refers here to the length of the time during which stakeholders will collaborate and participate in joint development and other integrative activities [14] . Hence, the duration of collaboration is strongly related to the procurement procedure, and thus each stakeholder's entry point. Prior studies have shown that increases in this duration strengthen the integration, partly because the involved stakeholders get to know each other and build mutual trust over time, and partly because people are more eager to behave well if they expect to interact with someone repeatedly [14, 50] . The intensity dimension refers to the degree or strength of integration. This dimension primarily concerns the extent to which integrative activities and tools are used [51, 52] . Examples include: formulation of joint goals and continuous follow-up, which strengthens stakeholders' shared orientation [53] ; a joint project office, which enhance face-to-face communication [54] ; and teambuilding activities involving socialization of stakeholders [55] . Prior studies indicate the importance of selecting (using multiple criteria) the right partners that are willing and competent to collaborate [56] . In addition, incentive-based payment is important since it allocates profits equitably, and signals that collaboration is valid and wanted [53] . Accordingly, prior literature emphasizes the influence of procurement and contracting procedures on the intensity and strength of collaboration [14, 53] . The depth of the collaboration refers to the integration of different types of professionals and functions at multiple hierarchal levels of each participating stakeholder [14] . Many partnering arrangements in construction only involve management levels [14] , but literature suggests that participation of lower levels strengthens the collaboration [50] . The last dimension is the width, which refers to the nature and number of external stakeholders engaged in the collaboration [49] . In inter-organizational construction projects this includes the number of stakeholders engaged in joint activities and development during the implementation [14] . A context-specific characteristic of construction projects is their complexity in terms of diverse interdependent contractors, suppliers, and technical consultants that require coordination [14] . Thus, this dimension is critical during the implementation of construction projects.
These collaboration dimensions are found to often be interconnected and Eriksson [14] stress the importance of managing them simultaneously rather that in isolation. Thus, it is not enough to focus on integrative activities during project implementation to strengthen collaboration. It is also essential to engage suitable actors with appropriate competences to obtain appropriate width and depth. Further, due to the complexity of construction projects, duration is crucial, because it takes time and timing for relationships to evolve, so involving appropriate actors and competences at appropriate times is essential (13, 14, 47] . However, despite construction management scholars' interest in partnering and collaborative business arrangements [14, 17, 44] , there is a lack of literature on how these practices may affect sustainability and the realization of sustainable project management.
Methodology

Research design and case background
In exploratory research, case studies have documented value, as they can provide rich data and understandings regarding complex interactions and behavior, illuminate poorly understood characteristics of processes, and detect new features of focal phenomena [57] . Thus, we found it highly suitable for the analysis presented here, since management of maintenance projects is a complex endeavor that has not been thoroughly studied. It has several widely recognized limitations, inter alia, analyzing the vast amount of collected information and clearly presenting it is challenging, and conclusions cannot be readily generalized [57] . However, despite these limitations, in-depth case study of a public sector maintenance project seemed a suitable approach to acquire relevant data and increase understanding of an important, but rather neglected, complex contemporary phenomenon.
We collected data regarding a public maintenance contract procured and managed by a municipality in Sweden. A maintenance contract was chosen partly because, as already mentioned, most construction management literature addressing transport infrastructure focuses on investment projects [e.g. 7, 9, 18] , while the long maintenance phase is largely neglected by scholars. Moreover, clients' procedures when managing maintenance projects during the long life cycle of a transport infrastructure system may strongly influence sustainability aspects. For example, these procedures may both directly affect everyday lives of many people, and the environmental impact arising from factors such as use of heavy machinery and asphalt [58, 59] . Another major reason for selecting the focal case was that it involved a collaborative business arrangement that has not been previously applied in Sweden. This is based on a 7-year contract between the public client and main supplier, with an explicitly stated common project goal to deliver more road maintenance for taxpayers' Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 December 2019 doi:10.20944/preprints201912.0321.v1 money. The focus on a long-term collaborative business arrangement may increase our understanding of a concept (partnering) that is paradoxically often implemented in short-term investment projects although it is based on mutual trust and long-term collaboration [12] . Access to data about the arrangements was another important case selection factor, as information about maintenance business arrangements, especially collaborative arrangements in the midst of the implementation phase, is generally difficult to obtain. This provided further justification for choosing a single case study approach [57] that met the criteria for theoretical sampling [e.g. 60].
Data collection and analysis
The main sources of the data considered here were semi-structured interviews with key respondents from both the client and supplier in an effort to obtain comprehensive insights into a wide range of aspects of the specific business arrangement. The main sources of the data considered here were semi-structured interviews with key respondents from both the client and supplier organizations (hereafter the 'actors' sometimes, for convenience) intended to obtain detailed insights into a wide range of aspects of the specific business arrangement. The respondents had roles at various hierarchical levels in their respective organizations, from operational supervisors to the supplier's top regional managers and municipality departmental manager ( Table 1) . We also visited the project office several times, and on each occasion not only conducted interviews but also attended project meetings and engaged in informal discussions with several project members. An interview guide was developed and used during all interviews to keep the data collection as consistent and coherent as possible. The guide covered potentially relevant background information and included several questions concerning each of six overarching themes (procurement procedure, working methods within the project including collaboration activities, innovation system, development work, attitudes, and deliveries). The respondents were encouraged to express opinions beyond the scope of the formal questions during the interviews, to gain richer data and capture their interpretations and reflections. The interviews were audio-recorded and subsequently transcribed to enable investigator triangulation [61] . Secondary data in terms of presentations and documents were collected from both actors and interesting information was clarified during interviews and the informal discussions.
The acquired data were analyzed following widely-recognized steps for qualitative research: data reduction, data display, and finally drawing and verification of conclusions [62] . We first transferred the transcribed interviews into computer assisted qualitative data analysis software Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 December 2019 doi:10.20944/preprints201912.0321.v1
(NVivo 12) to organize the information. The software supports qualitative analysis by helping to manage vast amounts of data and simplifying the structuring of data, creation of codes and discovery of themes [63] . In a thematic analysis we coded the data into categories, based on the six highlighted overarching themes from the interview guide, to increase the data's manageability and relevance, and then arranged the coded data to aid interpretation. The established categories were subsequently used to identify practices related to the four dimensions of collaboration in the studied case and their roles in sustainable project management (see Figure 1 ). The NVivo software aided the analysis and iterative process of considering data related to each interview, emerging results, and theory in efforts to consolidate conclusions as they developed (Yin, 2013) . We also conducted follow-up sessions with some key respondents to increase the validity of the analysis and confirm the conclusions (Yin, 2013) . 
The collaborative business arrangement
The studied long-term collaborative business arrangement is based on a long-term contract for the supplier to maintain infrastructure within the municipality, which is in a mid-size city. The city has an arctic climate, so the season for outdoor work is restricted to about 6-7 months per year. The city is growing and needed to establish a broad contract, mainly for maintenance of roads but also for maintenance and minor construction of municipality-owned structures such as school yards, gardens and an airport. Although the municipality employs production personnel that perform many of these kinds of projects, increases in demand, due to growth of the city forced the municipality to either employ more personnel or establish a general contract covering much of this work. The municipality chose to establish a contract in 2014, involving a collaborative business arrangement. The division responsible for road infrastructure is also responsible for handling matters related to the contract for the municipality, but due to its general purpose, other departments and municipalityowned companies have been allowed to commission projects under it. On average, 100-200 projects have been conducted under the arrangement each year. These projects would otherwise have been undertaken by the production staff employed by the municipality or required individual contracts with separate procurement processes. The projects covered by the collaborative business arrangement vary in both size and content, from repair of minor road damage to renovation of playgrounds and larger asphalt projects (see Figure 2 for a schematic overview of the contract structure). Most of the maintenance and construction work conducted within the remit of the business arrangement mainly involves asphalt and/or earthwork. Some projects proceed during a whole season while others only require a couple of days work for a small team. This contract structure, with a lengthy collaborative business arrangement, facilitates a process where continuous improvements and organizational learning are natural parts of the everyday work. All projects conducted within the remit of the studied business arrangement are co-managed by people representing both the municipality and the supplier, so daily planning and communication are essential for their organization. The collaborative business arrangement with its inter-organizational nature has been crucial in many respects due to both the complexity of implementing projects in the municipality and the need to coordinate activities and schedules of numerous internal clients in different departments and companies within it. The following section describes how collaboration has been fostered, implemented and utilized in the collaborative business arrangement in terms of all four collaboration dimensions shown in Figure 1 .
Preprints
Lengthy collaboration duration
The duration of the focal business arrangement has been extended by several actions. Establishment of common ground in an early phase was facilitated by application of a competitive dialogue procedure during the procurement phase. This was started by asking interested suppliers to answer questions about how they could help to meet the municipality's various needs in a sustainable way, rather than setting a price. As the interviewed assistant procurer said, "One can talk about environmental benefits, you talk about longer activities and you talk about better planning. Based on that, we tried to figure out what kind of questions we had to ask [during the dialogues]. /…/ What should we really negotiate about when we meet these suppliers and what are their requirements?" This procedure not only enabled assessment of the suppliers' competence and creativity, but also contributed to the openness that was mentioned by numerous interviewees as an important feature of the business arrangement.
Maintenance of infrastructure in cities traditionally involves extensive individual procurement processes for each project, which massively complicates suppliers' long-term planning of resource allocation. The length and structure of the studied business arrangement, involving multiple projects throughout each season, allows the municipality to provide the supplier with a list of projects planned for the coming season early in the year. About 70 percent of all projects are pre-planned and part of this list. This greatly helps the supplier to plan assignment (and recruitment if necessary) of personnel and allocation of resources such as machinery and materials. The other projects (approximately 30 percent per year) are continuously commissioned throughout the seasons by different departments and municipally-owned companies, in accordance with the municipality's emerging needs, then jointly planned and included in the project portfolio of the collaborative business arrangement.
During the initial year of the contract, the work was performed in a 'business as usual' manner, in parallel to the joint creation of a collaboration model that has been used during the rest of the business arrangement. This initial phase was enabled by the long contract duration (7 years), which provided the engaged stakeholders time to discuss and establish an appropriate project organization.
The supplier's director highlighted the importance of the initial phase by stating that, "The whole first year was really a planning and start-up phase to get where we are now. With organization, with roles/positions, with attitudes and a declaration of collaboration." The joint creation of the collaboration model during the initial year helped the stakeholders to build trust, as noted by the client's project manager, "Trust and collaboration and everything like that takes time to build up. That [trust] actually reduces the need for control." Thus, the long duration has facilitated emergence of the collaboration, which has proved to be important for building trust and establishment of a single-organization mindset among the people engaged in the business arrangement.
Strong collaboration intensity
In the studied business arrangement, establishment of continuous, intense collaboration was an explicit aim and several measures have been taken to foster the desired inter-organizational cooperation. One was the straightforward act of basing the inter-organizational team in an office space in the municipality building. The joint office space is referred by several respondents as the heart of the collaboration, for example by a site manager at the supplier "... when you're attending a morning meeting here, it feels like it's a single organization, it's that simple." The joint office space is the site of all the planning and follow-ups of ongoing projects. Most of the joint planning is done during weekly meetings that all members of the inter-organizational project team generally attend. Beside these large weekly meetings, each of the two main units involved in the business arrangement (asphalt and earthwork) have separate weekly meetings to discuss their matters and projects more in detail. Interviewees representing both actors indicated that the project office promotes intense communication and effective decision-making. For example, the client's project manager stated that, "It's basically like working hand in hand", reflecting openness and trust between the actors. This was further highlighted by the supplier operational manager "…you just pick up the phone and call and ask the [municipality's] project manager, 'What applies in these circumstances?'".
The strong collaboration and promotion of a single organization under the business arrangement have led to constructive dialogues between the supplier and internal clients within the municipality, expressed by the client's project manager as follows, "We work as one organization. /…/In the past, the municipality handled all the communication with the [internal] client, but now the supplier can do so [call] before going there and doing any work." The importance of strong collaboration was also expressed by the operational manager as follows, "You can't sit at different sides of the table and not speak to each other, you have to have openness, open dialogue, open communication and when both actors understand this, nothing can go catastrophically wrong..." The high intensity of the collaboration noted by the interviewees seems to promote open dialogue and trust. A clear example of the strong collaboration is the budget process, which is needed for larger projects conducted within the business arrangement. Each of the stakeholders generates a separate budget then they compare and discuss them and agree on the best overall solution for each project. This is part of the joint problem-solving process that continuously occurs between different people and stakeholders engaged in the business arrangement, as expressed by one of the site managers, "....but we have to solve this together. How do we solve it in the best, cheapest and easiest way?" Another management practice that has promoted openness and trust according to several respondents is financial openness. The client has free access to the supplier's accounts regarding the business arrangement, and can check them if necessary. This has been appreciated not only by the client, but also the supplier, since it has assisted the building of trust, as the supplier's site manger stated, "I think it's very good that it's controlled, because then you maintain the sharpness and the fact that you trust each other, no one does anything strange." This implies that the supplier has no motivation to cheat since it would destroy their credibility and eventually ruin the whole collaborative business arrangement.
The collaborative culture that emerged continuously during the first year was also facilitated by formulation of a declaration of collaboration during a workshop, which everyone engaged in the business arrangement had to sign at the end of the workshop. The declaration applies to everyone engaged in any way in the collaborative business arrangement, not only those that initially signed it. The declaration is not legally binding, but expresses a list of cultural norms and attitudes that should be embedded in all work related to the arrangement. The supplier's regional manager expressed this as follows, "…it's not really a contract, but a moral document that we thoroughly discussed and agreed, this is how we should act in the contract [business arrangement]". This collaboration declaration is important during the daily operations, especially when the project organization needs to introduce new members. Overall, the declaration expresses factors, standards and behaviors that all actors are expected to promote or embrace, such as creative thinking, trust, good working environments, financial consensus and integrity, respect and ambition/foresight. All these integrative activities assist creation of the single-organization mentality that the interviewees unanimously agreed sets the rules for, and fosters development of, the collaborative business arrangement.
Deep collaboration
Municipalities are generally organized in multiple hierarchical levels, from the city council down to the blue-collar workers. The studied collaborative business arrangement involves municipality workers from several of the levels due to the broad nature of the general contract and variety of projects it covers. Although the core project organization is rather small, many other municipality workers are engaged in specific projects since their departments are internal clients. Thus, from a municipality perspective the collaboration can be regarded as rather deep, as numerous internal actors representing multiple levels are engaged, although the intense collaboration within the project organization may only involve a couple of people. Similarly, the main supplier must deploy multiple internal competences to manage all the projects conducted within the business arrangement. Thus, although the core project organization is rather tight, the supplier often needs to involve several internal departments, especially in the larger projects within the business arrangement.
The pervasive engagement of each actor's organization in the business arrangement has contributed to the involvement of more peripheral people, and hierarchical levels, such as analysts and department managers. For example, the client's and supplier's economists collaborate to increase understandings of each other's processes and systems. The interviewed municipality department manager expressed this as follows, "You can't obstruct [each other] in a collaboration because then it doesn't work", meaning that everyone needs to be committed to the collaboration for it to become truly deep and provide optimal performance. This is also reflected in the understanding that if someone violates the collaboration declaration several times s/he can no longer be engaged in the work conducted within the business arrangement. Besides the declaration, there are clear descriptions of roles in the arrangement, including the purpose of the role, required competence, responsibilities and decision-making authority. The declaration and role descriptions help the project organization to select suitable people for specific roles, which is regarded as vital for the collaboration. Moreover, the responsible project manager at the client stressed that changes in personnel are subject to joint decisions, "All people who are joining the core project organization must be approved by both [stakeholders]".
The striking depth of the collaboration has been one of the reasons for the strong engagement of both actors. The single-organization mindset of the business arrangement is reflected in the common organization scheme, as the steering committee includes not only the representative with primary responsibility for the collaboration in each organization, but also the responsible procurer, client's division manager and supplier's business manager. The steering committee frequently attends the weekly project meetings in the joint office space, which shows the engagement at several hierarchical levels. This engagement has proved to be important for legitimation of the strong collaboration in the business arrangement, and enhances understanding of how the business arrangement actually works for many people within the municipality.
Suitable collaboration width
Width often refers to the number of external stakeholders engaged in a collaboration, but this is not direct applicable in the context of the studied municipality maintenance contract. The main supplier often conducts most of the work with no assistance, while the municipality and main supplier jointly manage the multiple projects within the business arrangement. This significantly Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 December 2019 doi:10.20944/preprints201912.0321.v1
differs from the arrangement in typical construction (investment) projects, where multiple stakeholders are traditionally involved to provide specific technical competences and materials throughout the supply chain. In contrast, external support has been required in very few larger projects within the studied business arrangement. However, on these rare occasions, the project organization invites the external stakeholder to the weekly meetings where the ongoing project is planned and discussed. An alternative interpretation of this dimension that fits the context better is to treat the different departments and municipally-owned companies as external clients. These (internal) clients order projects through the project organization (which manages the collaborative business arrangement) and finance the projects. In these cases, the project organization acts as a supplier that enters into a contractual relationship with the ordering unit. Seeing the different departments and municipality companies as external clients increases the importance of promotion and acceptance of the business arrangement within the municipality. The responsible division manager expressed that it has been important for acceptance that the administrative director has understood the importance and arrangement of the contract "we're lucky to have an administrative director who originated from the construction industry. He knows this /…/. He's been a great help in getting us to where we are." Acceptance and support from the municipality is very helpful to avoid risks for decision-making and other important processes becoming rather sluggish and bureaucratic.
Collaboration as part of sustainable project management
The aim of this paper, as already mentioned, is to identify effective practices for fostering, integrating and applying collaboration in sustainable management of infrastructure maintenance projects, based on a case study of a long-term infrastructure maintenance contract between a Swedish municipality and a major supplier. The case is an example of a highly demanding context in which the stakeholders must be actively engaged, and acceptance of these stakeholders is vital for successful implementation and sustainable deliverables. In this section, we discuss the illumination our empirical findings and previous literature provide regarding the establishment, maintenance and role of collaboration in sustainable project management. The discussion is based on the five previously mentioned dimensions of sustainable project management: corporate policies and practices, resource management, life cycle orientation, stakeholder engagement, and organizational learning [8] .
The collaborative business arrangement has radically changed the way the municipality manages its maintenance work. This business arrangement can be considered a new organizational strategy [22] , or corporate practice [8] , that has changed the temporal focus from short-term individual projects to more long-term processes, or even product life cycle, thereby enabling continuous improvement and organizational learning. This has been crucial, as the short-term objectives traditionally applied in construction projects (often specified in time, cost and quality terms) have been shown to hamper progress towards more long-term objectives [1] . Thus, a shift in focus may be essential to incorporate sustainability principles into new organizational business strategies. Further, the duration of the collaboration may be crucial for incorporating sustainable project management practices, as a long-term mindset is required, which often emerges gradually over time [47] . One of the key findings of this study is that organizational acceptance of a new business strategy is crucial. The long duration and multi-project structure of the studied business arrangement has influenced practices of all the stakeholders engaged in implementation of various maintenance works. Moreover, the engagement of several departments (collaboration width) and hierarchical levels (collaboration depth) within the client organization have been key factors for successful implementation of the collaborative arrangement, which has supported sustainable project management. The importance of corporate-level engagement in the implementation of new practices has been previously emphasized by sustainable project management scholars [8] . However, this study shows that a wider scope might be equally important (together with high degrees of collaboration in terms of depth, width and duration) for incorporating more sustainable management principles into a client organization such as a municipality with multiple departments, all of which must embrace and accept to some degree new management practices.
The intense collaboration in the studied business arrangement has proved to have positive effects on resource management, which is sometimes regarded as the main objective of sustainable project management [24] . In construction this has often been interpreted as reducing the substantial use of resources, which has negative environmental effects [37] . However, in sustainable project management, not only resources that impact the environment, but also the economic and social capital of involved organizations and other stakeholders should be considered [27] . In the studied case, continuous joint planning facilitated by the intense collaboration, together with the multiprojects arrangement, has had significant effects on resource management in terms of all three forms of capital. From a social capital perspective, it has particularly enhanced conditions for the supplier's employees by prolonging the season, increasing security of employment, and enabling better resource (human and material) allocation. Consequently, the supplier has been able to retain key competences more successfully, thereby facilitating increases in productivity over time. These aspects have recognized importance in the sustainable project management paradigm [e.g . 27] . In addition, new improved machinery could be introduced due to the large scale of the arrangement, which has improved the working environment and thus the social capital. Moreover, the improvements in project scheduling and resource allocation throughout entire seasons has enabled more re-cycling of materials, thus contributing to more economically and ecologically effective use of resources. Thus, the intense collaboration has significantly contributed to all aspects of sustainable resource management.
Life cycle approaches described in the literature often tend to be limited to specific projects, and thus focus on short-term evaluations rather than a life cycle orientation [8] . However, we found that introduction of a collaborative arrangement with a long duration promoted a shift in attention from short-term solutions towards a life cycle perspective. This supports previous claims that integrating the sustainability concept into project management may stretch the 'system boundaries' of project management in this manner [28] . The long duration, together with the selection of the supplier based upon competence and creativity, promoted incorporation of sustainability into the mindset of participants in the collaborative business arrangement from the outset. Basing procurement and supplier selection upon competences, rather than lowest price, also has previously recognized importance for both innovation and sustainable project management [32] .
Considering and respecting potential interests of stakeholders is essential in the management of any project, but especially large projects, such as infrastructure projects, that are often complex and inter-organizational [8, 15] . As sustainability becomes more important for project success, the numbers of stakeholders that must be coordinated and engaged in project processes are increasing [1] . Moreover, open, flexible, joint processes among stakeholders are required in sustainable project management, and hence, deep and wide collaboration is becoming increasingly essential [8] . The high degree of collaboration from the outset of the studied business arrangement has clearly helped the integration of a sustainability orientation into the project management. Engaging numerous departments and several hierarchical levels of the public client's organization has contributed to an understanding and acceptance of somewhat higher initial costs for sustainable solutions, which might decrease total life cycle costs and environmental impacts. The open dialogue between engaged stakeholders in the implementation of projects has contributed to a creative climate where all opinions are welcomed and joint decisions are taken based upon the best overall (and hence sustainable) solutions to meet current needs. Thus, a key finding is that a high degree of stakeholder engagement may provide an important connection between traditional project management and a more sustainable form that also considers social and ethical aspects [37] .
Organizational learning is regarded as a highly desirable process that is difficult to foster in the construction industry due to the focus on short-term objectives in individual projects. In contrast, the multiple project set-up in the studied collaborative business arrangement shifted the focus to recurrent project processes. All projects performed within the remit of the arrangement are managed by the same organization, with members representing both the client and supplier, which increases chances for organizational learning and continuous improvements based upon past projects. The high degree of collaboration, particularly in terms of intensity and depth, also assist organizational learning since the deliveries in individual projects are discussed by people engaged in the business arrangement with diverse roles, at multiple levels, in both the client and supplier organizations. Hence, the arrangement facilitates improvements in products, processes and minimization of waste, which is a key aspect of sustainability [8] , through discussions about past projects.
Conclusions
This paper contributes to the ongoing discussion on sustainable project management, particularly in complex infrastructure maintenance work that has long-lasting environmental and social effects. Our analysis of an arrangement for maintaining public infrastructure in a Swedish municipality extends the applied five-dimensional conceptual framework [8] , by showing that a high degree of collaboration may play a vital role in all dimensions of sustainable project management. Moreover, all collaboration dimensions (duration, intensity, depth, width) affect diverse aspects of sustainable project management, so collaboration should be integrated into any management practices intended to promote sustainability. This is consistent with previous conclusions that proactive stakeholder participation is crucial for any sustainable project management approach [1] . The findings also confirm that effectiveness and innovation are facilitated by collaboration [12, 14] , and show that it promotes sustainable deliveries based upon organizational learning and continuous improvements. Hence, the findings also contribute to the construction management literature on partnering concepts that have emerged in recent decades and are regarded as essential for construction improvements. The collaborative business arrangement that invites various stakeholders (both internal and external) to engage was found to support sustainability. This corroborates the positive relation between collaboration and sustainability identified in a previous investigation of alliance contracts in a public infrastructure context [9] . Thus, this study offers an encouraging example of how extensive collaboration can be fostered and play an important role in sustainable project management practices.
In summary, a high degree of collaboration in all four dimensions is important for sustainable project management, and three findings warrant particular attention and further research. First, the duration of the collaboration strongly influences the capacity for organizational learning since it facilitates a shift in focus, from projects towards processes, that promotes continuous improvements. The findings show that the life cycle orientation in this arrangement fixes attention on the products (e.g. roads or schools) life cycle rather than projects, leading to better solutions from a sustainability perspective. Second, they show that the intensity of the collaboration is important for a singleorganization mindset and the joint problem-solving and planning of resources. The findings reveal that joint planning and continuous project meetings facilitate effective use of resources throughout entire seasons. Third, both deep and wide collaboration is important for stakeholder engagement. Joint decisions based on various kinds of knowledge and a single-organizational mindset have been enabled by the high degree of collaboration, and engaging multiple hierarchical levels has been important for implementation of the new practices and organizational strategy. Corporate-level engagement is essential, but involvement of lower levels that are operationally involved in the implementation of practices and strategies is also crucial.
In terms of managerial implications, this study clearly indicates that the choices of procurement strategy and contract model in public maintenance work affect the degree to which sustainability is likely to be considered. Using collaborative business arrangements, public clients can promote engagement of various stakeholders in intense, long-term joint planning and development activities that encourage the formulation and implementation of more sustainable solutions. Engaging stakeholders in collaborative activities also increases their understanding of multiple issues and perspectives, thereby promoting their required acceptance of chosen solutions. However, the findings are limited by the study's design, particularly the focus on a single studied public maintenance contract, which was purposefully chosen as an example of a business arrangement with a high degree of collaboration. Thus, the findings cannot be directly extended to inter-organizational infrastructure projects generally. Their relevance to other inter-organizational project contexts requires examination in future research involving other contexts and regions. An especially interesting context may be publicly procured investment projects where new products, with a long life span of over 100 years, are constructed. Nevertheless, the findings provide new insights into ways that collaborative business arrangements can support sustainable deliveries and management practices in inter-organizational projects, which may have wider relevance, particularly as interest in collaboration in construction supply-chains has increased during the past decade [12, 14] .
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